
Miracle Rock Mining and 400 s.200E.
Emery, UT 84522
(435) 286-2222Research L.L.G,

June l-8, 2009

Minerals Program
Division of Oil, Gas & Mining
1-594 W North Temple Ste 1210
Salt Lake City, UT 84114-5801

RE: Clean Copv Submittal, Miracle Rock Minine & Research, The Rockland Mine, M0150040. Task 2508.

Emerv UT

Miracle Rock Mining & Research, ownerand operatorof the Rockland Mine (permittee), hereby

submits the clean copies for the Division's tentative approval to Commence Large Mining Operations.

Two clean copies of the Rockland Permit are included with this submittal and includes all text sections,

tabbed Maps Section, tabbed Appendices Section, tabbed Photos Section, tabbed Figures Section, and

tabbed BMP Section. Please replace these sections in the three-ringed binders provided from on e of
the earlier submittals.

Form MR-REV is included with this submittalto provide assistance in placement of the approved permit

information. As required by your April 30, 2009 letter, form MR-RC is also included for signatory
provisions of the bonding agreement. lf you have any question or concerns regarding this submittal
please contact me at 435-286-2222.
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Form MR-REV-att (DOGM - Revise/Amend Change Form)
(Revised September f4, 2005)

Application for Mineral Mine Plan Revision or Amendment

Operator; Miracle Rock Mining and Research
Mine Name: Rockland Mine Fil-e Nrrrnberz t{/ otg /oo{o

Provide a detailed listing of all changes to the mining and reclamation plan that will be required as a result of this change. lndividually list all
maps and drawings that are to be added, replaced, or removed from the plan. Include changes of the table of contents, section of the plan,
pages, or other information as needed to specifically locate, identify and revise or amend the existing Mining and Reclamation Plan. Include
paEe. section and drawinq numbers as part of the descriotion.

DETAILED SCHEDULE OF CHANGES TO THE MINING AND RECLAMATION PLAN
DESCRIPTION OF MAP. TEXT. OR MATERIALS TO BE CHANGED

d(nppr.ecn tr REMOVE
R647-4-L04, Operators, Surface, and Mineral (Replace Entire
(anf i nn )

tr ADD d(nspLAce tr REMOVE
R647-4--J-O6, Operation Plan (Replace Entire Section)

D ADD ffnnpr,ace tr REMOVE
R64'7-4-1O-t .)nerar-1on Practl-ces (Replace .UnEl-re SecEt_onj

d(nnpr,ecs tr REMOVE
R647-4-108, Hole Plugging Requirements (Replace Entire Section)

tr ADD d(nepLAce N REMOVE
R647-4-109, Impact Assessment (Replace Entire Sectlon)

tr ADD d(aeplAcp B REMOVE
R647-4-770, Reclamatj-on Plan (Repl-ace Entire Section)

tr ADD XRepr,ece D REMOVE
R647-4-]-]-1, Reclamation Practices (Replace Entire Section)

n ann d( nepr,Acp D REMOVE
R647-4-I72, Variance (Replace Entire Section)

tr ADD d(neplAcs tr REMOVE R647-4-773, Surety (Replace Entire Section)

d(nspr,Ace tr REMOVE Appendices A through I (Replace A11)

tr ADD ffnspr,Ace tr REMOVE
MapS, RepAaCe : Rm- 1U+ - J-4, t{lvl- l-V+ - zA, }(tvl-J.Ub - l.A, ruvl- J-S)/ --LA
pM-1 1 n-1 l Dm-1 1 6-?A pM-1 1 n-?A pM-'l 1 n-44

tr ADD d(nepr,Ace tr REMOVE
!' gures, Kep

^ 1Tn t-n
tace: t19. r-ru.z-4, r, 19. l_-Lu.2-8, El-g. !rv.z-u,

tr REPLACE tr REMOVE {** k*::1 R<pl<-.e 6^{r.' Sc'{rar"t

I hereby certify that I am a responsible official of the applicant and that the information contained in
this application is true and correct to the best of my information and belief in all respects with the
laws of Utah in reference to commitments and obligations, herein.

Tl:rri d Trrrl nr
Print Name Sign Name, Position

Date

Return to:
State of Utah
Department of Natural Resources
Division of Oil, Gas and Mining
1594 West North Temple, Suite 1210
Box 145801
Salt Lake City, Utah 84114-5801
Phone: (801) 538-5291 Fax: (801) 359-3940

O :\FORMSMR-REV-att.doc

lnstructions - Amend or Revise Minine Plan
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FOR DOGM USE ONLY:
File #: Ul_l_

Aooroved:
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ROCKLAND MINE

Miracle Rock Mining and Research
PO Box 76
400 South 200 East
Emery, Utah84522
435-286-2222
43s-286-2322

R647-4-LO4 OPERATOR(S), SURFACE AND MINERAT OWNER(S)

Mine Operator und Owner
Mine Name: Rockland Mine
Applicant:
Address:

Phone:
Fax:

Company Representative :

David Taylor (President)

Surface und Subsurface Awnership
The Rockland Mine is located approximately 5.0 miles southeast of the town of Emery, Utah in
Section 2, Township 23 SouttU Range 6 East, SLB&M. Refer to Map R105-1A (Mine Location
Map) in the Map Section for the mines location. The location is represented on the Mesa Butte
USGS 7.5 minute quad rnap.

The surface and subsurface is managed by the State Institutional Trust Lands Administration
(SITLA). The contact information for this Utah State government agency is:

State Institutional Trust Lands Administration
675 East 500 South
Suite 500
Salt Lake City, Utah 84102-2818

Miracle Rock Mining and Research basis their right to conduct mining operations in the area

denoted on Map R104-1A by the signed agreements, covenants, terms, and conditions of the Utah
State Mineral Lease (Lease No. ML-50776). State mineral lease ML-50776 contains approximately
161.80 acres, more or less, and its location is better described as:

T23S. R6E. SLB&M
Sec. 2 LntZ (40.68 acres), Lot 3 (41.12 acres), SWll4NEl/4, NWll4SEl/4

A copy ofthe lease is filed at the Miracle Rock Mining and Research main offrce in Emery County,
Utah and at the SITLA offices in Salt Lake City, Utah.

Adjacent surface and subsurface is managed by the Bureau of Land Management (BLM). The BLM
have been notified of said mining operations. Refer to Map RM-104-2A in the Maps Section to
review stated land ownership ofthe Rockland Mine and surrounding area.

R647.4.104 OPERATORS, SURFACE AND MINERAL OWNERS Page 1
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ROCKLAND MINE

This section contains a narrative e>rplaining the operations at the Rockland Mine site. Maps,
drawings, apperdiceq and tables are referencd, s necessary, to detail all processes associated
with the operations of the mine.

R6+7-4-L06.1 Mine Type and Operations
Miracle Rock Mining and Research owns and operates the Rockland Mine and is Lessee to
approximately 161.80 acres of land in Emery County. Miracle Rock Mining and Research was
granted lease (ML-50776) by State and Institutional Trust Lands Administration (SITLA) for the
prrposes of mining tlre mineral known as humate or humic shale.

R647 -4-LA6.2 Mine Operations
Humate is a weathered coal or carbonaceous mudstone or shale that contains large amounts of
humic acid. Humic acids are mixtures of colloidal organic molecules, with molecular weights
between 5,000 and 50,000 grarns, that result from decay of organic matter (Gloyn et al" 2003;
Siemers ard Waddel\ 1977). Tk Rockland mine produces humate from the Upper Cretaceous
Ferron Sandstone Member of the Mancos Shale. The humic shale is process and used primarily
for soil amendments for agriculture. Other processing tecbniques might use the humate for a
nutritional zupplement for human consumption (UGS Bulletin #132,2003).

Abundant humate occurs in coal of the Ferron Sandstone. The Rockland Mine mines
approxirnately 6,000 tons annually of the product from outcropping deposits. Overburden
consists primarily of ahernating thick to rnassive beds of tan" yellow-gra5 mostly medium-
grained sardstone, shaley sadstone oftbe same color and shale. The shales are clayey, sihy and
carbonaceous (H.H. Doelling, 1972). The thickness of the overburden at the Rockland Mine
varies between six to fifteen feet.

Prior to the classification of a large mining operation, the Rockland Mine operations included
rdergrormd room and pillar mining methods to extract tk ore. ubderground operdions are
accessed utilizing two portals. These portals area located on the north end of the mine pad as
shown ontlre surface facilities map (Map R106-1A in the Maps Section).

Room and pillar mining is commonly conducted on flat or gently dipping bedded ores. Pillars
are left in place in a regulm or irregular pattern while the rooms are mined out. Mining methods
consisted of drill and shoot operations. Utilizing this method, miners drill a series of holes in the
ore face and load with an explosive powder. The powder will be charged and detonated to break
up tbo ore. Th ore is tlrcn loaded and transported ors ofthe mine"

Underground operations continued until development intersected an underground dike. At this
point underground operations were hahed and surface operations conrmenced using highwall
mining methods. To date, there is approximately 1500 feet of exposed highwall with two
working faces. Th urderground operations bave been gated and locked to prevent access. The
two portals will remain open (e.g. portals not backfilled with soil or rock material) until it is

R647.4.T06 OPERATION PIAN Page 1



ROCKLAND MINE

decided that underground operations are no longer feasible. At that time the portals will be
backfilled and reclaimed as described in the R647-4-110 Reclamation Plan. If underground
mining operations resume at sorre point in the future, the operator may consider conducting a
geotechnical analysis ofthe mine workings to ensure that the portals ad overbrnden are safe for
room and pillar operations.

Highwall mining methods at the Rockland Mine are conducted in a four step process. The initial
step is to rernove and stockpile topsoil Topsoil inthe mining area is only approximate$ two to
forn inches in depth and lies on a four to six foot layer of solid sandstone overburden After the
topsoil has been segregated and stockpiled (refer to the Surface facility Map R106-1A for storage
locations), the sandstone overburden is drilled by hand and shot using explosives to break up the
sadstone for removal A detailed blasting plan is outlined in Appendix A The overburden is
removed using a track-hoe and/or loader and hauled to the subsoil storage area. The subsoil pile
is located on the south end of the pad as shown on Map Rl06-1A.

Once the overburden is remved a track-hoe is used to cut the humic sbale ore from the face.
Th ore is loadd into haul trucks and hauled o$site directly to a plocessing frcility. No humic
shale ore is stockpiled on-site within the disturbed area of the Rockland Mine.

R647 -4-106.3 Description of Mine Facilify Pad
Currently, the disturbed area consists of approximately 5.82 acres. This area consists of an
access road and mine pad. The mine pad is utilized for active mining operations and for
stockpiling overburden materials. The stockpile is located on the south end of the pad and
erpompasses approximately 0.25 acres. As mentioned above, the two active mining areas are
located on the far south end and west end of the mine site. Active mining operations utilize less

than one acre.

The mine facilities include two portal entrances, subsoil stockpile, fueling area" waste disposal
area, and teryorary storage stred. The location of these facilities is documented on the Surface
Facilities Map (Map R106-1A) in the Maps Section Each mine facihty is described below.

Portals were developed for access to underground operations. Each measure approximately 12.0
feet wide by 7.0 feet higlr- Since urderground operdions are no longer active, each portal
consists of a gated opening to restrict access into the mine. Once it is decided that underground
operations are no longer required, these openings will be backfilled and reclaimed by the
methods approved in Section R6474-110 Reclamation Phn

The fueling area is a small axea n€ar the portals that consist of a 500 gallon diesel tank and oil
storage. The fuel tank has been placed in a container which acts as an environmental control to
contain tb tank contents in case of an accidental spill.

The waste disposal area is located on the west end of the mine pad. Waste from mining
operations is temporarily stored at this location. Periodically, wastes will be loaded in a truck
ad hauldto anapproved landfill.

R647 -4-106 OPEMTION PLAN Page2



ROCKLAND MINE

The access road utilizes an area of approximately 0.5 acres. Public access is restricted utilizing a

gated entrance from Emery County road EC915. The gate is kept lock at all times when mine is

idle. When in operation, traffic is routed up the road to the mine pad. The access road is the

only access to the mine pad- Safety berrns have been consfucted on both sides of the road to
provide a barrier between the road and the steep slopes below.

R647 -4-\06.5 Existing Soil Types
As reported by Leland Sasser of the USDA Natural ResourcE Conservation Service (refer to

Appendix B), three types of soils predominate the area of the Rockland Mine; Travessilla
Casmos, and Moffat soils. Morphology of each of the tbree tarconomic units is characterized as

desaribed bytheNational Cooperdive Soil Survey, 1988.

Travessilla Series

The Travessilla series consists of shallow, well drained, moderately permeable and

moderately rapidly permeable soils on mesas, benches, canyon sides, mountain slopes,

and foot slopes. These soils fonned in residuum and colluviums derived dominantly

from sandstone and interbedded shale. Slope is 1 to 80 percent. Elevation is 5,000 to

8,700 feet but is dominantly 5,500 to 6,500 feet. Average annual precipitation is 10 to 14

inches, and average annual air temperature is 45 to 50 degrees F.

These soils are loamy, mixd (calcareous), resic Lithic Ustic Torriorthents.

A1 A 6 2 inches; brown (10YR 513) fine sandy loamo dark yellowish brown (IOYR

4/4) moist; weak thick platy structure; soft, very friabte; few fine and medium roots; few

fine pores; slightty calcareous; mildly alkaline (pH 7.6); clear smooth boundary'

Cl 2 ta 5 inches; brown (l0YR5/3) fine sandy loanU dark brown (10YR 4/3) moist;

weak medium subangular blocky structure parting to weak fine zubangular blocky; soft,

very friable; few fine and medium roots; few fine porcs; 15 percent channers; mildly
alkaline (pH 7.5); clear srmothboundaily.

C2 5 to 10 inches; brown (10YR 5/3) fine sandy loanr, dark yellowish brown (10YR

4/4) moist; massive; slightly hmd very friable; few fine and medium roots; moderately

calcareous; mildly alkaline (pH 7.6); abrupt wavy boundary.

R 10 inches; sandstone.

Bedrock dephis at a depthof 7 to20 inches.

Casmas Series

The Camos series consists of shallow, well drained, moderately permeable soils on

summits, pediment slopes, and canyon sides. These soils formed in residuum and

colluviums derived from siltstone and sble from the Green River Formation Slope is 2
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ROCKLAND MINE

to 70 percent. Elevation is 4,700 to 6,000 feet. Average annual precipitation is 6 to 8
inches, and average annual air temperature is 48 to 50 degrees F.

These soils are loamy, mixed (calcareous), rresic Lithic Torriorthents.

Al 0 to 2 inches; pale brown (IOYR 6/3) channery loanu brown (l0YR 5/3) moist;
weak fine granular structure; slightly hard, friable, sticky and plastic; few very fine and
fine roots; few very fine pores; 15 percent channers and 5 percent stones; moderately
calcareous; disseminated calcium carbonate; strongly alkaline (pH 8.6); abrupt smooth
bomdary.

Cl 2 to 6 inches; light yellowish brown (10YR 614) clay loam, yellowish bnown
(10YR 5/4) moist; weak medium subangular structure; slightly har4 firnr, sticky and
plastic; few very fine and fine roots; few very fine pores; 10 percent channers;
moderately calcareous; disseminated calcium carbonate; strongly alkaline (pH 8.6); very
wavy boundary.

R 6 inches: hard siltstone.

Bedrock is at a deph of 5 to 13 inches.

Moffat Series

The Moffat series consists of very deep, well drained, moderately rapidly permeable soils
on alluvial fans and benches. These soils formed in alluvium derived from sandstone and
shale. Slope is 3 to 6 percent. Elevation is 5,400 to 5,800 feet. Average annual
precipitation is 6 to 8 inches, ad average annual air temperature is 48 to 50 degrees F.

These soils are coarse-loamy, mixed, mesic Typic Calciorthids.

Al 0 to 2 inches; brown (7.5YR 5/4) fine sandy loanr, dark brown (7.5YR 414) moist;
weak fine gramrlar structure; soft, friable; few fine and medium roots; many very fine,
comnron fine, and few medium pores; moderately calcareous; moderately alkaline (pH
8.4); abrupt smooth boundary.

B2 2 to 9 inches; brown (7.5YR 4/4) fine sandy loanl dark brown (7.5YF.'414) rnoist;
weak medium zuhngular blocky structure; soft, friable; few fine and medium roots;
many very fine, common fine, and few medium pores; moderately calcareous;
moderately alkaline (pH 8.4) ; abrupt smooth boundary.

Clca 9 to 2l inches; pink (7.5YR 714) fne sandy loam, brown (7.5YR 5/4) moist;
rnoderate nredium zubangular blocky structrne; hard firm; few very fine, fine, and
medium roots; rnany very fine and common fine pores; strongly calcareous; coating of
calcium carbonate on faces of peds; strongly alkaline (pH 8.8); clear smooth boundary.
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ROCKLAND MINE

C2ca 2l to 29 inches; pinkish white (7.5YR 8/2) fine sandy loanr" pink (7.5YR 7/a)
moist; moderate medium subangular blocky structure; har{ firm; few very fine and fine
roots; cofltmon very fure and few fine pores; strongly calcareous; disseminated calcium
carbonate; strongly alkaline (pH 9.0); gradualwavy boundary.

C3 29 n 60 inches; pink (7.aYR 8/4) fine sandy loanr, light bnown (7.5YR 6/4)
moisU massive; very hard, very firm; few very fine and fine roots; common very fine and
few fine pores; 5 percent pebbles and 5 percent cobbles; strongly calcareous;
disseminated calcium carbonate; strongly alkaline (pH 9.0)

Secondary calcium carbonate is at a depth of 9 to 15 inches.

R647 -4-1t6,6 Segregation and Storage of Soils
As part of the highwall mining process soils and rock are removed to uncover the mineral to be

mined and processed. At the Rockland Mine, topsoil depth is between two and six inches. This
material is removed using a front-end loader (or similar equipment) and stored in piles above the

higbwall and thnougborf fts length (refer to Surface Facilities Map, Map RI06-IA). A series of
photos were taken ofthe existing soil piles. These photos can be reviewed in the Photos Section
Organic material such as tree parts, shrubs, gftsses were mixed \ rith the topsoil material as the
piles were constructed. Piles were made relatively smatl in a cone or wedge shape. There is
approximately 680 cubic yards of topsoil presently stored for use in reclamation (refer to Soil
Salvage Summary Table in Appendix C). The volume of the piles will change tlnoughout the

lift of the mine as material is added from mining activities or subtracted for reclamation
activities.

The topsoils are protected by keeping them segregated fromthe active mining activities. hior to
drilling and blasting activities topsoils are stripped and stored away &om the top ofthe highwall
area. The shot rnaterial is thrust onto the mine pad where below where the broken up rock and

subsoil is segregated ad stored.

The storage location for the subsoil is onthe south side ofthe mine pad (refer to Map Rl06'1A).
Subsoil is gathered with a front-end loader, hauled and piled at this location. A portion of the
zubsoils are used to create a safety berm around the perimeter of the mine pad. There is
approximately 4,27A cubic yards of material presently stored for use in reclamation. The volume
of the pile will change throughout the life of the mine as material is added from mining activities
or subtracted for reclamation activities. A Soil Satvage Summary Table is found in Appendix C.

This table includes both topsoil and subsoil and will be updated from time to time to keep the

stored volumes current.

Sampling of the segregated soil piles was conducted in 2005 and 2007 (refer to analysis in
Appendix D). This sampling indicated that there exist acid forming materials (pH below 6.0) in
the top 1.0 feet of the subsoil material on the south end of the storage pile (see photo titled
*Subsoil'). Tk extelrt of the acid forming materials is undeterrrined and will not be known
until the soil is moved from this pile. Upon use, extensive field testing will b conducted to
enswe this soil is buried so not to impact vegetation gpolvth at reclamation.
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ROCKLAND MINE

Larger rocks have been gathered and stored at various locations on the mine pad. These rocks
will be used for barricades to protect mine structures, fueling areas, etc. Once reclamation
cornmences at the Rockland Mine, these materials (roclq subsorl, topsoil) will be utilized for
backfilling tbe highwall. Special placement sequences of these materials are ad&essed in the
Reclamation Plan. Refer to Section R6474-110.5 Soil Redistribution and Revegetation prior to
moving these materials.

R647 -4-tO 6.7 Vegetation
The Rockland Mine disturbed area covers approximately 5.82 acres. Prior to disturhnce, the
native vegetation of the mine and surrounding area consisted of trees, shrubs and grasses. Tree
varieties consist ofpinions (Pinus edulis) and Utah junipers (Juniperus osteasperma). A diverse
shrub community exists in the area with the major types being black sagebnush (Artemisic nova\,
shadscale (Atriplex confertifolia), fourwing saltbrush (A. canesens), and galleta (Hilariaiamesii).
Grasses typical of the area include salina wildrye (Leymus salinus), and Indian ricegrass
(Oryzops i s hymeno ide s).

A vegetation survey was conducted on an undisturbed area adjacent to the mine site. Twenty
transects were evaluated using an ocular method (line intercept method) for estimating percent

cover by type. Types recorded are living cover, litter, rock cover, and bare ground. Living cover
is broken into two coryonents; understory ard canopy cover.

Results of the survey found an understory cover of only 2,7Yo and canopy of 24.3%. Canopy
consisted of pinyon pine and Utah juniper cover. Litter averaged only lo/o of the total cover,
while no rock or rock fragments were found inthe study area. Bare ground averaged 63% ofthe
total area A spreadsheet of the vegetation $rvey is found in Appendix E. Based on the rezuhs
of the vegetation survey, revegetation must achieve a success standard of 70Yo of the pre-mining
vegetative ground cover or l8.9Ys.

R647 -4-L06.8 Geology
As mentioned above, the Rockland is located stratigraphically in the Upper Cretaceous FErron
Sandstone Member of the Mancos Shale. The topographic setting consists of massive beds of
very fine- to fine-grained sandstone, carbonaceous shale, coal" mudstone, and sihstone.
Outcrops of the Ferron Aquifer exist near the area of the Rockland Mine. The potentiometric
surface of the aquifer, however, indicates that recharge comes from the Wasatch Plateau to ttre
west (UGS Bulletin #132,2003).

The mine site lies approximately 500 feet above the Quitchupah and Muddy Creek drainages.
Tkse deep drainage systems fonn the boundary of the outcropping aquifer. No ground water
wells exist in the area. The surface drainage system of the Rockland Mine area is confined
exclusively to the Muddy Creek drainage systern Any precipitation that frlls on the mine site

reports to epbmeraldrainages ad eventually tothis system-
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ROCKLAND MINE

This section contains a narrative explaining the operational practices at the Rockland Mine site.
T}n narrative describes in detail all practices that tbe operator must conform to drring the
everyday operations of the Rockland Mine.

R647 -4-LO7 ,! Public Safety
The management at the Rockland Mine is conscience of the hazards associated with mining and
has taken precautionary steps to reduce or eliminate hazards that may affect public safety and
welfare during operations. Some notable steps discussed below include, but not limited to;
lockable main gate, '1{o Tresspassing" signs, gated restrictions to pofrals, berms, etc. Photos of
these practices are also found in Photos Section.

Lockable Main Gate * A lockable main gate has been installsd at the only access to the
mine pad. The gate is constructed with 2o'steel square tube hinged and mounted on vertical 6"
steel pipe cemented in place. The gate extends across the access road and is winged on either
side to prevent any unauthorized vehicle passage.

't{o Trespassing" Signs - A 'T.{o Trespassing" sign has been rmunted on the access gate
to infonnuninvited guests thattrespassing is not allowed.

Gated Restrictions to Portals - Two portal openings accessing underground workings are
located on the mine pad. Gates have been placed over the openings to discourage entry.

Berms * A safety berm is constructed along the outer edge of the mine pad. This berm
prevents vehicles and equipment from accidentally rolling offthe mine pad and down the slope.
The berm also keeps runoffwithinthe confines ofthe mine pad.

These and other practices have been successfully utilized to protect public from the many
hazards that are associated with mining operations.

R647 -4-LO7 .2 Drainages
As shown on the Drainage Control Map (Map R107-lA), there are two undisturbed ephemeral
drainages adjacent to the disturbed area that could potentially be impacted by runoff from the
disturbed area. The drainages are noted as UD-l and UD-2. Disturbed areas that flow into these
drainages are noted on the Map as DAI and DA-2. A third ditclr, UD-3, is located above the
highwall and diverts undisturbed runoffaway from the mine site. Each area is discussed below.
Runoffvolumes from these areas have been calculated and best management practices (BMP's)
have been designed accordingly.
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Disturbed Area 1 (DA-L)
The mine pad area consists of hydrologic area DA-l. Its siz.e is approximately 3.4 rcres.

All fhw is confined to the pad and impoundment area Any precipitation that falls onto

the mine pad either puddles or flows as indicated by the flow lines on Map R107-1A.
Runoff volumes have been calculated for the pad area using a l0 yearl24 hour
precipitatbn event of l.5l inches. Peak discharge from the pad is 0.15 aclft.

Disturbed Area 2 (DA-2)
The area below the mine pad where material has been cast offthe side slope consists of
the hydrologic area DA-2. The material consists mainly of pebble to boulder sized rock
and is highly pernrcable. No ercsional effects have been indicated onthe surfrce of tlrcse

slopes. BMP's will not be used at the toe of the slope until final reclamation

Undisturbed Drainage {UD-1}
Flow from the mine pad flows into the impoundment located on the east side of the pad.

Discharge from the impoundment is treated before flowing into tlD-l. Drainage UD-l
drains into an un-named ephemeral drainage which eventually flows into ttre Muddy
River.

Undisturbed Drainqg e {U D-Z)
Overland flows (if any) from the mine pad slopes drain into UD-2. This undisturbed

drainage flows directly into the Muddy River drainage system.

Undisturbed Diversion {UD-S)
Ditch UD-3 is a historic diversion ditch that was cut with a bulldozer along an existing
road above the mine site. This ditch diverts undisturbed runoffaway from the topsoil
storage area and directs flow into a natural drainage system. The natural drainage, like
others in the area, are ephemeral and flow as a resuh of precipiiation events.

R547 -4-tO7 .3 Erosion Control
Sediment control measures have been implemented on the disturbed area to minimize additional
contributions of sediment solids to the receiving drainage. Best management practices are used

to control erosion and sedimentation from mining operations. BMP's include some of the

folowing controls; berms, impoudmerrts (refer to photos), shaw bles, sih fences, etc. Srrfrce
water quality will be protected by handling earth materials and runoffin a manner that minimizes
the potential for pollution. Locations of sediment control practices are shown on the Drainage

Control Map (Map R107-1A) in the Maps Section. Specifications for BMP installation are

detailod intk tabbed BMP Section

Tln Rockland Mine has submitted a Notice of Intent (NOD to the Division of Water Quality to
comply with the requirements of the Clean Water Act. This NOI permits the site to discharge

storm water associated with their industrial activity into the waters of the United States. As part
of this permil, a Storm'Sy'ater Pollution Prevention Plan (SWPPP) has been developed for the
site. Refer to Appendix F for review ofthis plan.
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Analysis of the stored overburden samples tested has shown that toxic materials are present on-
site (refer to Appendix D for soil sample results). Discharges if any, of water from areas

disturbed by mining and reclamation operations will be made in compliance with all Utah ard
federal water quality laws and regulations and with effluent limitations for mineral mining
promulgated by the EPA set forth in 40CFR Patt 434.

R647 -4-LO7 .4 Deleterious Materials
All deleterious or potentially deleterious materials shall be safely removed from the site or kept
in an isolated condition such that adverse environmental effects are eliminated or confrolled.
Best management practices (BMP's) will be used to minimize contact of materials with rainfall
ad rmoff BMP's may be structural or non-structrral controls that reduce s1 sliminate
pollutants in storm water runoff,

R647 -4-L07.5 Soils
As mentioned above, soils, including topsoil and subsoilo are removed, segregated, and stored in
a stable condition so that they may be used for reclamation. Storage locations are identified on
the Surface Facilities Map (Map RlOGlA) intk Maps Section

R647 -4-LO7 ,6 Concurrent Reclamation
Occasionally, during operations, disturbed areas may be reclaimed when no longer needed. All
areas which have been disturbed but are not routinely or currently utilized will be kept in a safe
and environrnentally stable condition Conteryoraneous reclamation will comply with the plans
outlined in R647-4-110 ard R647-4-111. As tbse areas are reclaimed, the area reclaimed will
be outlined on amap and reportedto the Division.

R647 .4.L47 OPEMTION PRACTICES Page 3



Rockland Mine
Nr/oLs/0040

R647-4-t0B

Hole Plugging Requirements

t Clean Copy - Replace Entire Section



ROCKLAND MINE

There are currently no drill holes located within the lease boundaries of the Rockland Mine site.
Ifdrilline is needed in future operations, the requirements ofR647-4-108 will be followed and
the holes will be identified on a map.
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R647.4.109 IMPACT ASSESSMENT

The following narrative identifies potential surface and/or subsurface impacts to watero wildlife,
soif slope stability, erosion control" air qualitg and public safety.

R647 -4-L09.1 Impacts to Surface and Ground Water Resources
As with any mining operation, there exists an inherent risk to impacting the surface and/or
ground water quality resources. Impacts to surface water quality is minimized by the use of
BMP's as outlined in R647-4-107 Operation Practices and the SWPPP. BMP's are designed to
reduce or eliminate contact of potential poltutants with rainfall and runoff. Also, by
incorporating good housekeeping practices at the mine site and conducting preventative

maintenance on erosion and sediment control structures, impacts to surfrce grormd water
resources will be negligible.

Potentiometric ground water resoruces have been documented approximately 500 feet below and

west of the swface of the mine site. Recharge areas have been reported to the west, high on the

Wasatch Plateau and along the outcnop of the Ferron aquifer in the Muddy and Quitchupah
drainage. Potential for mine site pollutants affecting this re urce is regligible at best.

Prevention will be maintained by utilizing the practices outlined above.

R647-4-tO9.2 Impacts to Wildlife
There have been no state or federal threatened or endangered species documented within the
lease area ofttre Rockland Mine. No impacts will be realized from mining operations.

R647-4-109.3 Impacts to Soil Resources
Impacts to soil resources due to mining and reclanntion operations are considered temporary.
Soil materials have been segregated from mining operations for protection. Once mining
opemtions have been completed, reclamation will commenced to return the area to its
approximate original contour. Iryacts due to erosion have been detailed above.

R647-4-L89.4 Proiected Slope Stability, Erosion Control, Air Quality, and
Public Safety Impacts
The following sections cover projected impacts to slope stability of the highwall area, disturbed
area erosion, operational affects to air quality, and potential impact to public health and safety

ad what actions are proposed to mitigate tlose impacts.

Slope Stablility
There is approximately 1500 feet of highwall exposed at the Rockland Mine. Slopes are

developed nearly vertical and up to approximately 30 feet in height. Overburden is only
four to six fet thick and comprises of mostly solid sandstone. Uder$ing this
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overburden is eight to 12 feet of mineral product. Highwall failure has not been a
problem in the past because no groundwater exists in the area of mining and the rock
mass ofthe overburden is structurally sound.

Rockfall problems have been managed utilizing scaling method to remove potential fall
areas. Scaling is conducted immediately after blasting activities and the removal of the
overburden Scaling is completed using track-hoe bucket removing all loose rock
material No undercutting of tk mineral product will occur. In tbe occlrrence highwall
stability becomes a problenr, slope geometry modification andlor benching methods may
be necessary. The operator may opt for a geotechnical analysis and a modified highwall
design if necessary. The Division will be consuhed on any modification in highwall
design prior to r$ilizing other methds than those that are currently used.

Era si on
Erosion and sediment control practices have been previously addressed n R647-4-107
Operation Practices. A Storm Water Pollution Prevention Plan (SWPPP) as required by
the Division of Water Quality is maintained at the owner's main office in Emery, Utah.
A copy ofthis document is also found in Appendix F.

Air Quality
Impacts to air qualrty resources due to mining and reclamation operations are considered
temporary. Emissions realized on the mine site are from equipment, blasting, loading and
hauling operations. There are no permitting requirements required by the Division of Air
Quality for this mining operation-

Public Safety
Public safety issues have been addressed at the Rockland Mine. There is only one access
road into the mine site from Emery County Road 915. The mine entrance has been gated
and is locked when idled to prevent public access into the mine site. A sign identiffing
the phnase, 'T.IO TRESSPASSING' is installed on tle locked gate.
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R647-4-110 RECLAMATI0N PLAN

This section contains a narrative explaining the plan for reclaiming the Rockland Mine site. The
section references lnaps, drawings, appendices, and tables, as necessary, to detail processes used
for reclamation.

R647-4-L10.1 Post Mining Land Use
The curent post mining land use of the area is grazng and recreation. Reclamation practices
and procedures have been designed to support the post mining land uses of the area.

R647 - 4- LLA.Z Reclamation Description
The areas at the Rockland Mine that will be reclaimed include the following:

r Access Road Removal
o Highwall Elimination
r Slope Construction
. Impoundment Removal
o Drainage and Natural Drainage Pattern Development
o portal Backfilling

These features to be reclaimed or developed as part of the reclamation plan for post mining land
uses are described in detail below. A series of Reclamation Treatment Maps (Map R110-1A
through RM-110-4A) are found in the Maps Section. These naps show the reclamation
treatments utilized for retrnrring th disturbed areas back to tbir close original contours for
supporting the prescribed post mining land use.

Access Road Removal

The Rockland Mine has one (1) access road to the mine site. Initial road construction
consisted of grading native material to the outcropping Humic Shale. The access road
follows the natural contour of the land to the mine pad site. It is approximately 700 feet in
length ona23Vo grade arxl avemges 15 feet wide.

Reclamation of the road will utilize a track mounted back-hoe and dozer. Reclamation of the
road will be conducted after all other mine site features have been reclaimed. Upon
corryletion of the mine pad and slopes, reclamation will continue following the disturbed
footprint of the road A dozer will rip tte road base to a depth of approximately 18 inches.
A track-hoe will cornmence contouring to blend the distrubed area to match the contour of
the zurrounding area. When a matching contour has been achieved (field fit), pocks will be
placed randomly tbroughout the disturbcd area. Pocks will be sized approximately 1.5 to 3.0
fu in diameter by 12 inches to 1.5 feet deep. Pocks are designed to control erosion by
trapping runoff.
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Highwall Eliminatian

There is approximately 1500 feet of highwall e4posed at the Rockland Mine site. The
highwall was construsted to either access underground workings or to surfrce mine the
mineral of interest. In any case, the highwall will be reclaimed to the extent possible.

It is proposed to reclaim the highwall areas utilizing the existing rnaterials cast off the pad
area" the salvaged subsoil, and the segregated topsoil. Materials used to backfill highwalls
will mt exceed a 3h:lv slope nor with reclaimed highwall (cutslopes) exceed a th:lv or 45"
slope.

The pre-mining topography of the mine site was never atwlyzed and, therefore, the contour
must be assumed. Figure 110.2-4 in the Figures Section illustrates a probable pre-mining
topography. The general area consists of seep to very steep escarpments ard ridges. The
mined mineral is capped with sandstone that ranges from 5 to 20 feet. The photo entitled
o'Adjacent Undistwbed Areaso' shows a representative area east of the mine site. The mined
shale lies between two sandstone formations. Weathering and geologic erosion has created
rocky areas (see "Wbathered Rock Escarpnrents') where little plant growth oocurs. Hillsides
below the mined mineral are less *eep 2-20Yo slopes consisting mostly of grasses and slnubs.

Three (3) areas throughout the mine site were cross-sectioned to aid in estimating the volume
of materials available for reclamation; l) portal area, east side, and west side. Each of the
areas reasured were nearly identical. Tlrerefore, for simplicity sake, only one typical cross-
section will be used to illustrate highwall elevations, pad widths, and slope lengths. Volumes
are estimated by calculating the areas of cut and fill in the cross-section and multiplying by
the length of highwall. Please note that because no data exists of the pre-mining topography,
actual volumes foud in tle field drning reclamation activities may be different than
estimated volumes proposed in this p1an. Refer to Figure I10.2-8 to review the areas where
soil volumes have been estimated. The table in the Appendix C zummarizes the volurne of
subsoil and topsoil available for reclamation Cut and fill volumes are shown below in Table
1:

Table 1. Summary of Soil Volumes
Area

Fill Volume
Cut Volume

Subsoil Volume

Area of Polygon (ft2)
595. I
588.7

See Appendix C

Volume (yd3)
33,061.1
32,705.6
4269.4

Topsoil Volume See Appendlx C 681.9

As shown in the table above, there is more material available (cut, subsoil, topsoil volumes)
for reclamation than what is needed (fill volume). C-omputing tlp balance between the cut
and fill, there is approximately a l2o/o difference in the cut and stored material than there is
filI volume. This variability should allow some flexibilrty in the design where there exists the
possibility that actual volunes will not match th calculated volunps
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Reclamatian Procedures for Highw all Elimination

In order to eliminate highwalls to the extent practical, the following ptocess will be used.

The first step in highwall reclamation is to seal and backfill all po*al entramces. A portal
backfilling and sealing plan is detailed below and illustrated in Figure 110.2-D.

Reclamation will begin on the east end and work toward the portal area to the access

road- At this point reclamationactivities will commence onths west side of the mine mea

and also work toward the apcess road. When all highwalls have been reclaimed ad the
area regraded reclamation activities will continue down the access road until all
disturbed areas have been reclaimed.

Equipment used for reclamation may include a dozer, fack-hoe, and dump truck.
Highwall cuts will be backfilled utilizing a track-hoe by pulling the cast rmterial ofrthe
outslope on to the pad (landing) areas. A dozer will then push the excavated material to
backfill exposed highwalls. Toxic and/or acid forming materials fomd on-site will be

buried during this process. Subsoil and topsoil will be placed on the fill material at the
grade and thickness shown on Figure 110.2-C.

At the completion of the backfilling of highwalls, the exposed vertical cliffs (i.e.
remaining highwall not covered by backfilling) will be drilled and shot. The process will
break the sandstone cap to form large boulders that will collapse to the reclaimed slope.

This process will eliminate the steep cliff hazard, provide cover for small mammals,
provide shade protection to vegetation, control erosion" and provide an aesthetic value
that mimics the slopes and ridge tops of the adjacent areas. All blasting activities will be

conducted as required by the blasting plan and other State and Federal regulations. Refer
tothe blast plan inAppendix A

Slope Canstruction

To the extent practical, native or cut slopes will be regraded to the configuration in which
they were prior to mining. Because this configuration is not documented on pre-mining
topography rnaps, slopes will be excavated to the native material. Native or cut slopes are

mt subject to ttrc 3h:1v grade requirement. As the native slopes are expose{ they will be
roughened by pocking and reseeded. Seeding will be conducted as explained in the Soil
Redishibution and Revegetation Section below.

Fill slopes will be regraded to the 3h:lv configuration as shown on Figure 110.2-C, These
slopes will be covered with subsoil and topsorl" deep gougd and reseeded as detailed inthe
following sections. All slopes constructed will be blended into the natural topography to
mimic the slopes in the undisturbed areas.

At the south end of the pad area, backfilling activities will be contoured to form an
ephemeral channel The length of the channel is approximately 200 feet and the rise is
approximately 50 feet equating in a slope of4H:lV. With a slope this minor, it would not be
advantageous for creating a design for this channel; however, the channel will be armored
with rock riprap for extra protecting against erosion Refer to any of the 110 series maps in
the Maps Section for review.
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Impoundment Remaval

Qns impoundment exists within the disturbed area of the site. This impoundment is located
mid-way and along the south side of th access road. The impoundment fiEa$rres
approximately 15 feet in diameter by 3 feet deep. This impoundment has been constructed to
treat runoff from the mine pad area and a portion of the access road area During road
reclamation, the impoundment will be reclaimed to cornpliment the topography of the
surrounding area The contour of the regraded area will be identical to the adjacent
undisturbed area.

Drainage from the impoundment was routed along the side of the road to a natural drainage
approximately 700 feet away. This mea will be reclaimed as part ofthe road reclamation and
no other drainage will be consfiucted.

Erosion control will be provided using deep gouging techniques. Deep gouges are
constructed to retain moisture, minimize erosion and create and enhance wildlife habitat.

The entire area will be reseeded withthe approved seed mix in Table 2.

Drainage and Natural Drainage Development

There are two small natural ephermal drainages that will pass through the disturbed area.
The first drainage passes under the access road near the mine gate and is approximately 20
feet in length. This drainage will be reclaimed by fnst removing the culvert. The
reestablishment of this small section will be constructed to match the upstream and
downstream dimensions and will provide adequate drainage through this small area. Since
this process only impacts approximately 20 feet of drainage, it will be considered negligible
and field fit during reclamation. Refer to Map RM-l l0-4A for detail.

The secorrd drainage is located above the mine workings. Overland flow concenhates in a
small ephemeral channel and is currently diverted around the mine workings to the east and
west. At reclamation, flow from this area will be diverted over the constructed fill slope as
shown on Map RM-l10-4A The upland drainage area is approximately 4.0 acres. Appendix
G illustrates the hydrograph utilizing OSM's STORM rumff rnodeling program for a
l00yr/24hr event of 2.48 inches of precipitation. This software predicted a flow from the
upland area of 1.83 cfs. Although a very small amount of flow, the reconstructed fill slope
will need protection to reduce or limit ttn probability of slope failure uncovering potentially
toxic fill rnaterial.

The channel design feature with the STORM progmm was utilized to design a triangular
channel. As shown in Appendix H, the channel will have side slopes of 3:1 and a depth of
approximately 1.0 feet. Actual flow depth fromthe 100 year storm is approximately 0.27 feet
giving a freeboard of nearly 9 inches. Figure 110.2-E illustrates the typical design of tlre
triangular channel which will protect the fill slope from the erosive forces of storm water
runoff.

Two other very small ephermal drainages exist above the mine site. These channels can be
stmply diverted to tlre east ad west of the mine workings into existing natural channels.
These diversion ditches are shown as UD-3 and UD-4 on Map RM-l10.44.

R647.4-TLA RECLAMATION PLAN Page 4



ROCKLAND MINE

As part of the fill design on the south end of the mine workings, a concentrated flow pattern
will be developed. Because of the very limited area that intercepts precipitation" there is no
need to develop a designed channel for the potential flow. Tln slop will be protected using
rprry in the bottom of the concentrdion flow area Riprap (sized to approximately 4-8
inches) will be placed approximately I foot deep by approximately 2 feet wide. This will be
sufficient to protect the slope from the erosive forces of storm water runoff. The reclaimed
slopeswill also bepockedto limit overland flow.

Portal Backfilling

There are portals that provide access to underground workings of the Rockland Mine. They
exist on the north side of the facility near the top of the access road. Refer to Map Rl06-1A
for theh locations. Figwe 110.2-D illustrates how portals will be sealed and backfilled.
Essentially, portals will be bsckfiIed at least 10 feet inby the opening with overbnrden
material. Backftlling will require approximately 63 cubic yard of material to complete.
Highwall reclamatiorU as described above, will cover the backfilled openings completely and
sliminate all access to udergroud workings.

R647 -4-110.3 Post Mining Facilities
At the completion of mining and reclamation operations, all facilities, structures, piles, ponds,
etc. will be reclaimed as outlined in the reclamation plan. No post mining structures or facilities
wil be left as part oftln post mining lard use for the Rockland Mine site.

R647-4-LLO.4 Acid Forming Material Disposition (Refer to table in Appendix C
fot segregated soil volume calculations)

Th existing subsoil pile is located on tk sor*h side of the mine site. This stockpile contains
approximately 4,269 cubic yards of material stored for use in reclamation. However, soil samples
taken in 2005 and 2A07(see analysis in Appendix D) indicate that there are acid forming
matelials (below pH of 6) in the top 1.0 feet of material on the south end of the pile. The extent
of the acid forming materials is undetermined. However, for reclamation planning purposes, 20
feet on the south end of the pile will not be used as subsoil. This material, approximately 890
cubic yards, will be buried at the bottom of the highwall and covered with at Least2 feet of non-
acid- forming material.

With the elimination of this acid-forming material from the srbsoil blance the final total for
usable subsoil equals 3,378 cubic yards. Paste pH tests will be conducted in the field during
reclamation to ensure that no acid-forming materials will be used as a top covcr. This field
examination will also ensure that all zuitable materials will be utilized to their fullest exterfi.

R647 -4-L10.5 Soil Redistribution and Revegetation
Soil redistribution depths have been calculated utilizing the known soil volumes in Appendix C
and dividing by the areas needing covered. The depth of cover for subsoil material will h
approximately six inches over all filI slopes as shown in Figure I10.2-C in the Figures Section
Depth of cover for topsoil resources amounts to only I inch over fill slopes. Topsoils stored and

R647 .4. Ll.O RECLAMATION PLAN Page 5



ROCKLAND MINE

segregated on-site contain ditritus materials mixed within. This vegetative debris should enhance
the quality and $tructure ofthis material making it a suitable growth mediurn

Sorl Redlstribution

Native overburden removed to mine the humic shale will be used as initial fill to backfill and
eliminate, to the extent possible, all highwall areas. During reclamation, this material will be
field analyzed to insure rnaterial quality. Material that tests with a pH below 6 or above 9 will
be buried with at least 2.0 feet ofnon-toxic material.

As mentioned in the Operation Plan, 'A portion of the subsoils are used to crste a safety berm
around the perimeter of the mine pad." Prior to redistributing the materials in the subsoil pile, the
safety berm will be segregated by storing in a location so as not to interfere with backfilling activities.
Over the life of the mining operations, these soils established a vegetative cover. Using these soils as
a fill closer to the final surface could help in the establishment of final vegetation.

Dozers will be used to push soil materials in place. Initially, all deleterious material will be
used as backfill at the bottom of the highwall areas. Fill material will be excavated &om the
outslope using a track-hoe and placed on the pad area. A dozer will push this material in
place over th deleterious material bckfilting the highwail and creating the initial contow.
Subsoil segregated and stored on-site as well as the safety berm material will be placed at a
depth of 6 inches on top of the fill material.

Boulders that have been stored on-site and used during mining operations will be collected
and placed radomly on the reclaimed slope. Th boulders will be placed in zuch a way as to
mimic the surrounding undisturbed area and create habitat and shelter for small mammals.

After boulder placement, topsoil will be spread adequately to provide a depth of
approximately I inch of cover. This will be the final contour. Analysis of subsoil and topsoil
can be rcvieurcd inAppendixD.

Utilizing a track-hoe, deep gouges will be randomly placed throughout the grade of the final
contour. Deep gouges are constructed to retain moisture, mininize erosion and create and
enhance wildlife habitat. Seeding will immediately followthe dep gouging proeess.

Reveg etatiart

Seeding will take place as contemporaneously as is practical following contouring and deep
gouging of the area being reclaimed. The seed mixture will be applied by hand broadcasting
or by mechanical means. Because of the roughened nature ofthe seed bed, it is impossible to
had rake the seed to cover th soil. However, by seeding immediately after roughening, tb
seeds will settle into the voids ofthe soil. As the soil settles, seeds will be buried.

The Division of Oil, Gas, and Mining suggested the seed mix outlined in Table 2. This seed
mix will be applied to all reclaid surfaces at a rate of approximately 15 lbs/ac.
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Table 2: Seed Mix For Rockland Mine Reclamation

Common Nume

Gardner Saltbrush

Shadscale

Fourwing Saltbrush

Russian Wild Rye

lndian Ricegrass

Kochia

Scientiftc Name

Atriplex gardneri

A tr ip I ex c onfe r tifo I i a

Atriplex ccfilescens

Elymus.juncea

Oryzopsis hymenoides

Kochia prostrata

Total

Lbs PLS/Are

3

2

/
4

aJ

0.5

14.5

After the seed is applied, the entire area will be hydromulched with a wood fiber or other
acceptable mulch. The mulch will be applied at a rate of 2000 lbs./ac. for cover and
protection.

Performance Standards for Vegetative Growth
Revegetation will be considered successful when growth has achieved 70 percent of the pre-
mining vegetative ground cover. In the case of the Rockland Mine, success standards will be
conrpared to the adjacent undistrubed areas as detailed by the vegetation survey in Appendix E.
Vegetation must establish over a period ofthree years following the last seeding to be considered
successful.

When the above standards have been met, the Division will determine that the revegetation work
has been satisfactorily completed within practicable limits and approve release of the applied
sure$ or incremental amount thereof,
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R647.4.T11 RECLAMATION PRACTICES

As part of reclamation at tk Rockland Mine site, the operator commits to conformto the following
practices of the R&74 Rules. If tlrc operdor requires a vmiance to these practices, a request will
be made to the Division prior to acting on the variance.

1. Public Safety and Wellare - Tb operator shall minimize hazards to tle public safety and wel$re
folbwing completion of operdbns. Msthods to minimize hazards shall include but rpt be fmited
to:

1.1l. The perrnarent sealing of shfrs and tunnels;

1.12. The disposal of fash s6Tap metal and wood, buildings, extraneous debnis, ard other materials

incidentto mining;

1.13. Th plugging of &ill, cotre, or other erylordory boles as set forth in Rule R647-4-108;

1.14. The posting of appropriate warning signs in locations where public access to operations is

readily available;

1.15. The construction of benns, fences and/or barriers above highwalls or otkr excavations when
required by the Division

2. Drainages - If natural channels have been affected by mining operations, then reclamation must
be performd strch that the channels will be left in a stable condition with reqpect to actual and

reasonably erywted water flow so as to avoid or rninimize fuhre darmge to the hydrohgic systert

3. Erosion Control - Reclamation shall be conducted in a numner zuch that sediment from disturbed

arcas is adequately controlled- The degree of erosion control slpll be appropriate for the site-

rycift and regbnal conditbns oftopogrryhS soil, drainage wafier quality or other chareteristics

4. Deleterious Materials - All deleterious or potentially deleterious material sha[ be safely removed
from tlre site or left in an isolated or neutalized condition zuch that adverse environmerfral effects
are eliminated or aonholled-

5. Land Use - The operator shall leave the on-site area in a condition which is capable of supporting
the postmining land use.

6. Slopes - Waste pileq spoil piles and fills shall be regradd to a stable configurdion and shall be

sb@to minimize safetyhazandsardercsbnwhile providing for srccessfulrcvegetatiotl

7. Highwalls - In surface mining and in open cuts for pds or roadways, highwalls shall be

reclaimed and stabilized by backfilling against tlrem or by crsting the wall back to achieve a slope

aryle of45 degres or less.
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8. Roads and Pads - On-site roads and pads shall be reclaimed whentlrey me no longer needed for
operations. When a road or pad is to be turned over to the property owner or managing agency for
continuing use, the operator shall turn over the property with adequate srnftce drainage stnrctures

ard in a condition suitable for continued use.

9. Dans and Impoundrents - Water impounding structures shall be reclaimed so as to be self-

draining and mechanically stable unless shown to have sound hydrologic desrgn and to be beneficial

to tbe po$mining lad use.

10. Trenches and Pits - Trenches and small pits shall be reclaimed.

ll. Structues and Equipment - Strucfires, rail lineq utility connwtbnq equipment and debris
shall be buried or removed-

12. Topsoil Redishibution - After final grading, soil materials shall be redistributed on a stable

sur'face, so as to minimize erosion, prevent undue compaction and protrcte revegetation

13. Revegetation - The qpecies seeded shall include adaptable perennial qpecies that will grow on
the site provide hsic soil ard watershed prottrtbn, ad zupport the po*mining lad use.

Revegetation shall be considered accomplished when:

13.11. The revegetatbn has achieved 70 percent of the vegetative ground cover. If the

Frmining rrcgetative groud cover is unknowrU the grourd sver of an adjacetr udishnbed sea
that is representative ofthe premining ground cover will be used as a standard. Also, the vegetation

has survived tlrree growing seasons following the last seeding, fertilization or inigation, unless zuch

practices are to continue as ptrt ofthe postmining land use; or

13.12. The Division detennines that the revegetation work has been satisfactorily completed within
practical limits.

R647.4-TL1 RECLAMATION PRACTICES PageZ
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ROCKLAND MINE

R647 -4-tLZ Variance

No variance has been requested by the operator. If a variance is request, the operator will
cotryly with requirements ofR647-4-112 and list those variarces in this section.

R647-4-112 Variance Page 1
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ROCKLAND MINE

R647-4-113 SURETY

The bond estimate is based upon (a) the tectmical details ofthe approved mining and reclamation
phn, (b) th proposed post mining land use, ard (c) projected third party engineering and
administrative costs to cover DMsion expenses incurred under a bond forfeiture circumstance.
Details of the bond estimate for the cornplete reclamation of the Rockland Mine is found in
Appendix I.

R647 .4-111 RECLAMATION PRACTICES Page 1
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Appendix A

All blasting operations will be conducted by persons who have been trained, examined and
certified as required by MSHA and other applicable regulations. No resident or owner of a
dwelling or structure is located within one-haHmile of where surface blasting activity may
occur.

All blasting will be conducted between sunrise and sunset. Warning and all-clear signals will be
given before and after blasting. Access to the area possible subject to fly rock from blasting shall
be regulated. Access to the area shall be blocked until an authorized representative has
detennined that after blasting no unusual circumstances and that access to and havel in or
through the area can be safely resumed.

Records of blasting will be kept on file at the Miracle Rock Mining and Research office in
Emery, Utah The records shall contain the records required by MSHA or the following:

- Name of operator - Rockland Mine
- Locatioq datg and time ofblast

Nare, signature, and license number of blaster in chmge
Temperatrne, wfud directions and approximate velocity
Type of rnaterial blasted
Number ofholes, burden, and spacing
Diameter and depth of holes
Tlpes of erylosives used
Total weight of explosives used
Maximum weight of explosives detonated within any 8-millisecond period
Ma,timum number ofholes detonated within any 8-millisecond period
Initiation system
Type and length of stemming
If applicable - mats or other protection used
Type of delay detonator and delay periods used
Sketch of delay pattern
Number ofpersons in blasting crew
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Soil Surrcy, Emery Corlnty
Lelild D. Sasser. Scril Sci€nti$
USDA Cmservation Servioe
350]{orfi4m East
Prloe tfian 64501

In Ssciim 2 T 23.S R.6 E. santhaet of Emery ttrers tre pr€dorninantly 2 xfl mapping units, *1248
md #131. t rtit 131 is on tp carryn sirb dopes and mtt 248 is on &e flattar ridges erd back
slopes. h tnit 248 tlere are 0re€ soil types hat p€dcminate. Travecsitlla is a shaflow or very
shalbwstdysdl $&fecttowlnderoslonon rldg3s arxl g(b slopes mdert tahiwtipef and
pirryon heos. The Csmos soil is also shallow to vwy shallow hn is.loarny and on lorygr dryar
s@c ns shde ard rocky areas The itofiat soil is 4() (r mona incheslo bsctock on nwly
fevef to sloping ar€$. ln msp unit 131 it is pr€6minet€d by Badancl (b*e dr*) ard Rocft out
crop wifrt areas sf the Casnos soil.

131 Badand ffd Rod(or.ttcrop Casrnos association

Po6i[on ar tanOaC+ei tmsHec dsfucftml benches anC cuesilas
Slope:2 to20per€nt
Ndiw pf*rls: struD8 dtd grasses
Eletration: 4,200 b 6,5q) Fet

cot FosmoN

Bactlan+3s p€rceril
Rod<<rurcroe20 p@rlt
Camas eoil and simils irduetions-20 per€nt

Site: Degl ShdquLoan (Bleck Sagebrrrsh)
Confa$ing irduslom-2S

BAOTAND

Badland is $sop orv€ry sb€p rpaly banen aeas of shalo thatare dis€oct€d bymany
inbrmitbrtdrainagedanrds. Sqnearecasinbrteddodwisrgarbtone. Rr.urcfrisvry
rryid and gedodc erosidr is adive.

R@K OUTCROP

Rock outcrop omsists of el@sures 6 Mrc bedrock in fte form of stscp and very st€ep
€3cdptnentt and ridgps. the rock ir sandsfionc, lfunoSonc, glmb, or giltelup. Theee {taas dB
rnostly bfi€n, hough some srnall dcprcssiotd a!a!, cracks, crwiccs havG aolb€{cd crpr€h
scril to s.ppat sorne gasseq s}rr$s atd fo€s-

cAsMos sotr '

Pocition m landccapc: Lodges ffd b6€ of sbpec dsteep Hilrid*.
slope featrec 2 to N perc€frt, @
Tyticd prffie: Csnmsoil *67$21

T to 2 iirrcfies-li$t r€dtlis,h brown cnmnery srcly loan
2' b 5 inctrc.€frong brown loqn
5'irdreslprd san&ton€

.1



Depth dace: Shallorr (5 to 20 incfiee)
ttrainage dass: V\bil *dned
PemMtlttf ibdereb
Avdabbmbcapdtf Veryhw
W€t€r supdying cap*ttf Very low
Pden[bl rooGng dspdr 5to20 lnchs
Oqanic mdter @nt6nt dthe srfa€ layer Very tow
Rmd R4,id
Slopo l€ngfr: 10 to 30 tuct
tlmsi d r# erosim iloderate
Hatrd of wind erccidi: Sligtrt

INCLUDEDAREAS

Confadtrp lrcilrsftrne:
t0 perstt-dq glfty sctils mdq shatlscale. gafleta lrrrlian doe gss in dmrrs and

bsinE
10 perent-very deq sandy xfls in carpn f,oors rfider h.rwing sdbnph, drppsoed

ard sddsageOrustr.
5 percent-verydesp dory edb on ste4 dopes urdersalinawiH r1c, €fia(bcab, galleta,

a*l Blodotrbrush.

MA'OR USES

Crrtoril uses: Rangdand. recrmtion rtduflffi l$itet

MA'OR MAT{AGEMENT FACTORS

Soll tdabd fe6rt: $Xoop clopes witr Bettrx[ Rod( qrcrop and sfiafiorv eols.

Glimatefrdors:
Avenage trmd pte*ritatitrr 5 b I frfieo
tr/bm annjal drternp*n^ra: 46 b 52 @rcas F
Fro6t fiee pqiod l4O to 160drys.

RA'IIGEI.AND

Rango slb (C6rFq soit): Desert $ftaflow t.oan (btad( tagcilrfift, DA4-t tE

Cornposilim d tte pd€ntial plant cornrunity 30 peranrt gfiessol, tO perwtt forbe, end q)
pqoerilsfuiDs.
Itnportant plmts: black sagetrrrsh, dradscale and gdlela.

Generd managedt€nt consftleraliom:
Suitability for rangefard eeedirlg is rrery poor 4n to lor annud predeitat$m, cfiallonr

soils, and ooarrene of Badmd and Rod< ancrq.
Trafftabilityos mgnbd roads is very poor. The tenain is rcugh and broken wt&r

3ileoP 3lop63 of Badd|(| 4|d Rocft c.frcmp.

Suitable msneg€rnent prdica3:



Prop€r FzitU r.€s, a plffired gairu ry6Hn, an<l goper locadon of water
dewtoptncnf can rnehtrain or lrprorc Op rrrgebrd tregtdafion

To oortof sosin ftofi disfirtad mas offier natire dents st be aeede<L

INTERPRETNG G]ROUPS

Capability da$ifiodon (Casms sd0: tflla nonfrigd.d
Rstos sile: Dcccrt Shdhv Loam (Blsck Sagebush) D*11d -

OotcrSyn6ols:

Quads 505, 506, 507, 551, 55a, 5E5, 5S, 592, 599, e6, e7,632,633, 673 $ilVAf,gw

248 - Travcssiffa.Canrroe{tonil a$oddiorl
S248 zg|1sacreein ErF yComty

(51Bturmffi) l5zoa€rsstr|sevitrCc.rtu

Pod$on on landccape: Cuestes
Slopq 2b20porwrt
Naliw pbnls: Trees ctrub ad grassos

colrPosffol{
TtavegelHe soil and gimilr indusim-40 pefioerrt

Sila Scrtti &crt $dor bsn (tfrdr imipor+nn1'on} fJ€/}.ffi
Cems sdl ad simih indusbn€{l percent

$'b: Desort #lor bam (Bhck Sagobrwftl fil+118
ilofiat sdf ard dmih inc[done-20 pdoeril

Sib: Desort eanf lsn D3+1t5
Rock ouicroe20 peroent
CorWU irdrcirmc-l0 perosril

TRAVESSTU-A$OtL

Focition m kn&cape: Cuedr becft sp
Slops feehnsr: 2 to 20 peroent *tape.,{ilngl€ b oonyex

Typicd prffie: Transsoille soil ffia$l
! to 3 tn*es+glrt bro{yn charmcry aady lo*n
3 to 14 incfpe"fidrt bonn foan
'14 irdp+fiad limestone

Depth dss: Very sfidlowto shallil
Ihainags dass: Wlcll 6dncd
Perrte*fllty liloOerateNy r4id
Avallable wffi carcly: Very low to low
Vl,bt€r etpdying capxity Low
Pdential roc[irB dep& 7 tro 20 irrcfis
Orgunicmdcrcontcntof thc srrface gpr Very low
Rurd:]iledfium
Slope lmoffr: 20 b gt bd
Haad d water erogion: tloderste
Hazard cf wir*l erwim: Slight



CASfT,!OS SOIL

Focifm on l{tdsc+e: loner pdlion of orctu bacft slopes belrlr fie Trawcr*lta soib
Slopa ffin€s:2 to20pscent snape.aindeb mnlex
Typicdprdc Csmssoit #683-t

t to 4 trcft€fde brcwn very cfianncry lomr
'4 to 9ircftes"gde brownban
'9 incfiecfiad san&bne

D'epth dass: Very sfrdlor to sha$lov
Dneinage dass: ilo(hmte
Aveildls $ater capadtf Very br
Wder applying capadtf Very low
Pdentid rootirp dcp0u 5to20 incfies
&gpnicfilafrercontentof Ore $nfe layar: Very tow
Rrnffi Rsltd
S@l€ngfr: l0to30ft€[
llard duater aosiofi *lo<tena[e
Hsard dwi,nd aruCcr: Sl(t'rt

IrcFFAT SOII

Poeition m lambcape: Easa do.etas
Slopclb*ra6: 2 b8 peroefrt, $rapotrrcav€

Tloical prtrle: Mffiat sdl#@7-s
t0 b 4 incfies.r€ddrfi brom fte smdy lodn
'4 to 60 lncfiec.re*fth brown d y,glow r€d frn€ sandy loem

@rdes: Verydeep
Draflage da$: l bll ddned
Penns$ifitf iloO**gyrstd
Available water capadtf tbdenab b rntbratety hlgilr
vr,abr 8uppry ryadtlt: irb(l€raEfy tow
Pot'ontial roc[irB ffir: Greatent]pn d) inch6
Orgtrnc metier corent of the arfae tapr: Very brr
Rmofr Sbue
Sbpe lonsh: 20todlhet
tlusf| d urafttr €rosion: i,locbrate
Haad dwind €rqiim: Sa,erg

ROCK OUTCROP

Rod( qltcrop co&*sts dbxe elped esdsbne. lt omrs as diffand hdrE.

INCLUDEDAREAS

Corronng hc&rsions:

^ 5p€r€r{.'t/eryeep Sonymlls on dip slopeof qre#sd hilltlides urds$raclscale,
Salina wiEryc and effirad t tahiusper.

5 petcentarcry<bep loamy soils in baninc urdersfiadacde ard tlu[d c.*tbrrsfl



MA'OR USES

Csrct{ rm: Rangdfi r€credon ard $t1"th habffat.

ft I,A'OR MA'{AGEMENT FACTORS

Soil tdabd fi.doa: Sffiw sorlg
Climate Fffira:

Average ffirrd prscfimn:6 b g irx$cs
trlam trmud airtsmpsraftre: 4li b 46 <legr€€8 F
Fmdfrae pdb4 llOb 140da!ts

WOOOLAf,ID

ttl,bodand sito (Trrcs$b eoll): Seml des€rt sfEllory lsfi (t tafii,niperdnyonl [r34-?Fts

Ovsrcbry canopy: pormril oon$c0ng d Lrlshffiper arrd pinfrt

Compootl0n of he tntlerrbry rcgotdion pereril gess6, porcrf fur0c, ard pc€nt frubs

Site irdexbr$at€d spocies: fur t t€h}niper ad plnyon
AYsfiegErcdrdirrit!,:
fuorago yiold pcr acrs: ods
Pofiantftil fur pod or Gtuistnas tee pctudtonr

MNGELAND

RdUs tib (Calmoo scti[: Ibeil 8ffirr bsrn (Blad( Sag$ni*t) filf-118

empGtlion of the pderilid plant cornrns|itf 3Xl p€rcant grassoi,lo percnt fub aill60
pswf slrubs. )

lmportant pLntr Bld Sag€brw[ dradocale, g#b, and SGflrE wiH r!€

Rstgs tib {Uffi cttil}: Deset srtdy bsn D3/t-1 15

Conpoeitim of |he potential plant oornru,nitp 50 p6r€nt g[a$qr, 10 p€roent ltib and 40
ps€iilslr|.ts.
lrportart dstc Gallda, Ind[,an rie g[ass, shadgcale fid utrilerfail.

Generd rsryrnern @nsidratbrs:
SutHtlity ftr ra€oland s€oerg is poor <[r b low arrual p.€ciprHbn md $dlqv sdls. '

Traficaltifity owr tnsrfecd rcads is l* otoes !*rss clift and lodges

SuitaHe m$agofiroril practlces:
ftopergraztr€ use, I plilred grazing q/slsilr and proper locatim dwder darclopmerG

st mairtain or irprova the rangelsrd vegdation.

To oonbd €rocimftqn d[sfrrted aras, proohate kodraa $ddrerrrdivg dg$ can be
soeded.



tNlERPRETft'E GROUPS

Capdmy Uasd|fdon Frar€s8llh sofl): Vllr nonftuFled
RdW :iic Senrl decert shatlow bsn (t uft Xmiper+hyottl DeL23g

CapSiffiV chstfication (Csnos soiD: Vfk nqtenigat€d
Rahgo sile: tbort shaflo/ loam (Bhck Sagebu*t) D34'118

C+aOimy cgos{fication (lrffi s<$}: ilmfrdgdod
ktge site: Dae*t eandy loam D34-115

Otrcrsyrilds:QEEZ

Quada: 592, 5S, 632, dX!, 673 sl'\fAfs
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,f,,
Topeoll $urnmary

Est. Helght Dlameter Wldth Length Length Volume
Plle # Latitude Longltude Eastlng (ft) Northing (ft) th"p. (ft) (fQ (ft) (f0

T1

T2

T3
T4
T5
T6
T7
T8
T9

N38d 50'49.7'
N38D 50',54.4"
N38d 50'45.9-
N38d 50',47.2.
N38d 50'53.2'

N38d 510' 51.7"
N38d 50'52,4"
N38d 50'53.2'
N38d 50'514.1"

w111d 12',45.8"
w111d 12'36.2'
w111d 12' 49.7"
w111d 12'50.4"
w111d 12'51.3',
w111d 12'56.2*
w111d 12'57.7',
w111d 12'54,A*
w111d 12'55.0"

4299596
4299648
4299510
4299552
4299737
4299691
4299713
4299736
4295672

481 539
481770
481446
481428
481408
481289
481253
481328
481319

Cone

Wedge2
Cone
Cone
Cone
Cone

Wedge
Cone

6.00
12.00
10.00
8.00
8.00
12.00
8.00

14.00
20.00
0.00
36.00
25.00
18.00
21.00

30,00

496.36
1,164.45

1,260.00
4,863.04
2,123.13
980.15

1,262.88
3,906.00

18.38
43.1 3

48.67
180.11
78.63
36.30
46.77
144.67
86.57

1 Fornula used to estirnate volume of cone .-

2 Fornula used to estimate volume of wedge

Note: Formulas for the geometric shapes were taken from the website http://grapevine.abe.msstate.edu/-fto/tools/voUindex.html

V=n(R2+rR+12)h/3

V=1
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6.6

4.7

34.9

29.5

12.5

o.6

o.6

3.O

21.2

29.7

15.4

65.7

68.2

80.5

8.9

o.o

o,o

3

1

1
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;iii$* :'Oeqi. th) pFn.''.' tdA

ep*' i
(h) ppm .

62744

62745

62746

o-12

o-12

o-12

The above analytlcal results appty only to tha samptd(sl submltted, Samples are retdined a maxlmum of 3O days.
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PO BOX 76
EMERY UT 84522-

\$/ Laboratorie+lnc,
13611 "8" Street . Omaha, Nebraska 68144-3693 c (40,2) 334-7770 . FAX (402) 334-9121

www,midwestlabs.com
GBOWS

MIRACLE ROCK MINING
ROCKLAND MINE

AI'DITTOIIT'TL SOIL AIUALYSIS

LAB
NUMBER

SAMPLE
IDENTIFICATION

Ya

SAND
Vo

SILT
%

CLAY SOIL TYPE

6662744 N STK PILE 48 30 22 LOAM

6662745 S STK PILE 50 28 22 SANDY CLAY LOAM

6662746 TOP SOIL 74 14 12 SANDY LOAM

Thc abave analytlccl rasrl/rfs tpply only to the sqnplc(s) submlttad. $anplas arc ratalncd a mexlmum of 30 dtys.
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Rockland Mine - Storm Water Pollution Prevention Plan

Iptroduction

According to the stormwater regulations inthe State of Utah the Rockland Mine facility frlls
rxder Gmup J (Storm water discharges associated with indushial activity from mineral mining
and processing facilities). Requirements from Group J call for operators to develop a storm water
pollution prevention plan. This document details the storrn water management controls and
implementation of such controls

1.0 Pollution Prevpntion Team

The plan shall identify a specific individual or individuals within the facility organization as

rnembers of a Storrr Water Polhrtion Prevention Team that are responsible for deneloping tk
storm water pollution prevention plan and assisting the facility or plant manager in its
implementation" maintenancg and revision. The plan shall clearly identi& the responsibilities of
each team member. The activities and responsibilities ofthe team shall address all aspects ofthe
facility's storm water pollucion prevention plan-

Teammembers include:

Name Position

?.0 Desc{intion of Potential Sollutant Sources

This plan provides a description ofpotential sources which may reasonably be expected to add
significant amounts ofpollutants to storm water discharges of which may resuh in the dischmge
ofpollutants during dry weather from storm water structures draining the facility. The potential
sources of storm water pollution have been identified by in preparation of this plan, which could
reasonably be expected to contribute to runofffromthe facility. An on-site drainage map of all
surfrce facilitbs and drainage routes is provided in Appendix A

2.1 On-Site Dreinage

The Drainage Control Map illustrates drainage direction ofrunofi drainage control
struchres and disctmrge points fromall applicable facility-related are€N. Culverts,
discharges from equipment and maintenance areas subject to storm runofl locations of
existing erosion and sedimentation control structures, receiving streams, locations of fuel
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Rockland Mine - Storm Water Pollution Prevention Plan

storage tanks, and locations of fueling station areas that are exposed to precipitation are

also identified on this map.

2.2 InvSntory pf E4nsed Materials

An inventory of tlre rnaterials handled at the Rockland Mine that is potentially exposed to

precipitation are listed in Table 1. The total inventory includes:

o Descrlption of significant rnaterials that have been handle4 stored or disposed in

a rmnner to allow exposure to storm water runoff
o Method and location of on-site storage or disposal.

o Materials management practices employed to minimize contact of materials with

storrn water runoff
. Th location and description of existing structural aod nonstructural control

measures to reduce pollutants in storm water runoff
o DescrlPtion of any treatment the stormwater receives

Table 1: Material inventory of potential pollutants at the Rockland Mine Facility.

Table I above will be updated fromtime to time to provide an accurate inventory ofpotential
pollutants withinthe boundmies ofthe Rockland Mine facility.

Secondary Containment
See Surface

Facility Map in
Appendix A

Oil and grease containers are stored
in the storage building

Storage of Oils

and Grease

Trash removed from site after
mining activities

See Surface
Facility Map in

Appendix A
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2.3 Significant $pills and Leaks

Over the past tlree (3) years, there have been no significant spills or leaks reported at the

Rockland Mine frcilily. In ttrc event that a signifrcant spill of leak occurs, this srction
will be updated.

2.4 Sampling Data

No historic sampling data for storm water discharges exist for the Rockland Mine. All
future sampling data for the Rockland Mine site will be in accordance with Appendix
II.J.S ofthe Muhi-Sector General Permit for Storm Water Discharges. This data will also

be at the mine's rnain office in Emery, Utah

2.5 Risk Identification and Summary of Potential Pollutant Sources

This section describes potential pollutant sources which currently exist on the Rockland

Mine site. The location ofthese ars,as can be found by referencing tle Surfrce Yard Map
in Appendix A. These areas have a low risk of adding significant amounts of pollution to
storm water discharges since all drainage from these ar€as are directed into an

impowdment strucfure.

Fueling Facilities - Fueling facilities are located at the portal and rarnp platform
area. These facilities have a relatively high potential of exposure to storm water
runoffeven though the diesel fuel tank is fully contained. Spills rnay occrr
during refilling oftk diesel fuel tank as well as equipment filling procedures

unless strict care is taken. Spills of fuel that have contact with the ground will
mix with storm water unless cleanup is conducted immediately.

The risk of fuel spills coming into contact withwaters ofthe starte is minimal
because ofthe BMP's utilized on-site. BMP's are discussed later inthis plan

Oils and Grease - Oils and grease for equipment maintenance are stored on-site

within an enclosed storage building (refer to Surface Facilities Map in Appendix
A). As storags of oil has minimal risk of mixing with storm water, rnaintenance

activities onthe facilities pad increase the risk. Spilling of oils during these

maintenance activities may occur unless strict care is taken. Spills of oil on the
ground will mix with storm water unless cleanup is conducted immediately.

Trash* On-site storage oftrash occurs only during mining activities. Since

mining activities are not ontinuous atthe Rockland Mire, potential for pollutants
to come into contact with storm water me limited.

Trash (i.e. erpty oil cans and grease tubes, boxes and other miscellaneous
gmbage) accumulates onthe pad area in specifred locations. These areas are
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exposed to open elements and may mix with storm water during a precipitation

event. All trash is removed from the facillty and properly disposed of at the
corqpletion of all mining activities.

3.0 Meqstrres and 9ontrols

This plan develops a description of storrr water management controls appropriate for the
Rockland Mine to irylement zuch controls. The appropriateness and priorilies of controls in this
plan reflect already identified potential sources of pollutants at the facility. A description of the
stonnwater manag,ement controls address the fullowing components:

* Good Housekeeping
.? Preventive Maintenance

a Spill Prevention and Response Procedures

A Inspections
..!. Employee Training
I Record-heeping and Internal Reporting Procedures
* Non-storm Water Discharges

'3. Sediment and Erosion Control
..1 hdanagement of Runoff

I 3.1 Good HousekeepingU
Good housekeeping requires the maintenarrce of meas that may contribute polluhnts to storm
water discharges in a clean, orderly [umner. As mentiod aborrc, trash accumulates at
specified locations on the mine pad. At the completion of mining activities all trash is

disposed of at a certified landfill.

3.2 Prevelrtative Maintenance

A preventive maintenance program involves timely inspection and maintenance of storm
water management devices as well as inspecting and testing equipment and systems that may

exist to unaover conditions that cause bneakdowns or failures rezulting in discharges of
polh$ants to surfrce waters.

Inqpections of BMP's throughoutthe mine site, such as berms and impoundments, ensure

proper diversion and treatment of runoff. If BMP's are found to be inefficient to control and

treat nmfi, they will be scheduled to be immediate$ repaired.
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3.3 Spill Prqvention and Respqnse Procedwes

In the case of spills of fuel or oil at the fueling or maintenance areas, the procedures outlined
belowwill be followed.

Spill Prevention - Oil and fuel storage tanks will be inspected periodically for signs of leads,

distortion, corrosior4 etc. Any problem noted will be documented and scheduled for follow
up action

All tank filling operations will be supervised by qualified personnel to assure spill precaution
practices are followed and that response is immediate in the event of a leak or dischmge.

Spill prenention equipment, such as covers, caps, gaskets, pumps, containmento valves and
fittrtgs will be maintained and operded in a rurmer that will prerrcnt failures, leaks, spills or
other inciderfs that could result in the release of oil.

Errployees of Rockland Mine are trained in the spill prevention" rnaintenance, and response

procedmes to minimire or eliminate environmental damage as a rezult of a spill.

Response Procedures * In the case of a spill or release, immediate action should be taken to
containthe spill. Containment measures include plugging the leak, diking, putting down
absorbent material" digging a trenclr, closing stop valve, etc. IT Iq Of PRIMARX
trUPpRTANCE THAT OIL rS rlOT ALLOWEp TO LEAVD, Tnn SrTE ANp/OR
ENTER ANY WATFRWAY. Ifthe spilled material does leave the company property,
immediate efforts must be made to place appropriate absorbent materials in watercourss or
drains, to minimize dantage.

Clean up of small spills and leala - Srnall spills and leaks will be cleaned up with an

absorbent material. Once the fuel or oil is confined and absorbed it will be containerized
and disposed of in an appropriate manner o$site.

Clean up of large spills and leaks - Large spills and leaks, such as the spilled contents of
the fuel storage tank" will be handled first to contain the spill to the immediate area. On-site
equipment may need to be used to construct berms, trenches, or irnpoundments. Berms or
trerches will be constnrcted to prevent spreading ofpollutants. Iryoundments will be

consffucted to confine the liquid for clean up.

Once the liquid is confined and controlle4 an absorbent material, such as drL will be used to
soak up the liquid. Rags, pads, pillows, etc. will be used to chan up an residual faces of tk
spill. Once all the pollutant has been removed from the surface as best as possible, the ground

will be inspected for penetration ofpollutants. All materials used to clean up the spill, as

well as, contaminated soil will be removed fromthe site and takento mapproved landfill
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3.4Inspections

Inspections of all storm water contol facilities are conducted on a quarterly basis at the
Rocklard mine. These inspections are coducted to veri$ the integrity of each sFuchre,
ensure erosion is being controlled on all slopes, and to check fueling and oil storage areas

and waste disposal areas for evidence of discharges of contaminated storm water.

3.5 Employee Training

Employees will be trained periodically of all components of the storm water pollution
prevention plan. Discussions will focus on spill prevention measures, goodhousekeeping,

and spill reqponse procedures. Training of employees will be conducted at least annually.
Records of such training arc noted in Appendix B.

3.6 Recordkeeping and Internal Reporting Procedures

Records of all spills, discharges, quality and quantity of discharges, inspections and

maintenance activities rrhich is coducted on storm water control stnrctures or fueling ard
oil storage facilities will be maintained in Appendix C These records will be updated
annually to ensure a consistent and proactive approach to prevent contamination of storm
water discharges.

3.7 Non-Storm Water Discharges

No water sources that could gause a non-storm water discharge exist at the Rockland Mine.

3.8 $ediment and Erosion Control

Sediment control measures have been implemented on the disturbed area to minimize
additional contributions of sediment solids to the receiving &ainage. Best management
practices are used to mntrrol erosion and dimeirtation from mining operations. BMP's
include some of the following controls; berms, impoundments, straw bales, sih fences, etc.

Surface water quahty will be protected by handling earth materials and runoff in a manner
that minimizes the potential for pollution Specifications for BMP instdlation are detailed in
AppedixD.

Analysis of the stored overburden samples tested has shown that toxic materials (low pH) are

present on-site. Dischmges f *y, of water from areas disturbed by mining and reclamation
operations will be made in cornpliance with all Utah and federal water quality laws and
regulations and with effluent limitations for mineral mining promulgated by the EPA set

forth in 40CFR Part 434.
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3.9 Management ofRunoff

As shown on the Drainage Control Map (Appendix A), there are two undisturbed ephemeral
drainages adjacent to the dishrbed area that could potentially be impacted by nmofffrom the
disturbed area. The drainages af,e noted as UD-l and UD-2. Disturbed areas that flow into
these drainages are noted on the Map as DA-l and DA-2. A third ditclr, UD-3, is located
above the highwall and diverts undisturbed runoff away from tbe mine site. Each area is
discussed below. Runoff volumes from these areas have been calculated and best
maragement practices (BMP's) have been designed accordingly.

Disturbed Area I (DA-1)
The mine pad area consists of hydrologic area DA.l. hs size is approximately 3.4 acres.

A1l flow is confined to the pad and impoundment area. Any precipitation tliat falls onto
the mine pad either puddles or flows as indicated by the flow lines on Map RlO7-lA.
Runoff volumes have been calculated for the pad area using a lA yearl24 hour
precipitation event of 1.51 inches. Peak discharge from the pad is 0.15 ac/ft.

Disturbed Area 2 (DA-2)
The area below the mine pad where material has been cast offthe side slope consists of
the hydrologic area DA-2. The material consists mainly of pebble to boulder sized rock
ad is highly permeable. No ercsional effects have been indicated onthe surfrce ofthese
slopes. BMPos will not be used at the toe of the slope until final reclamation.

Undisturbed Drainage (UD-I)
Flow from tk mine pad flows into the impourdment located on the east side of the pad.

Discharge from the impoundment is treated before flowing into UD-l. Drainage UD-l
drains into an un-named ephemeral drainage which everaually flows into the Muddy
River.

Undisturbed Drainage (UD-2)
Overland flows (if any) from the mine pad slopes drain into UD-z. This undisturbed
drainage flows directly into the Muddy River drainage systern

Undisturbed Dtversion (UD-3)
Ditch UD-3 is a historic diversion ditch that was cut with a bulldozer along an existing
road above the minE site. This ditch diverts undisturbed runoffaway from the topsoil
storage area and directs flow into a natrral ftainage system" The natural drainage, like
others in the area, are ephemeral and flow as a resuh ofprecipitation events.
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4.0 Cpmprehensiv,,e $ite Compliance Evaluation

The site cornpliance evaluation will provide a basis for evaluating the overall effectiveness ofthe
storm water polhrtion prevention plan A conprehensive site compliance evaluation will be

conducted at the Rockland Mine at least once annually. Qualified personnel will conduct the
comprehensive site inspection to:

* Confirm the accuracy ofthe descripion ofpotential pollutant sources contained in
tb storm water pollution prevention plan

* Determine the effectiveness ofthe plan
t' Assess compliance with the terms and conditions of the storm water permit

The evaluation will be perfornred by the Pollution Prevention Tearn They may be accompanied
by other eryloyees who are frmiliar with the mining operations and the goals ad requirements
of the storm water pollution prevention plan.

The process for conducting the site evaluation will include reviewing the plan; developing a list
ofthose items which me part ofth mat€rial handling, storage, and traosfer area covered by the
pla4 and reviewing the mine's past year operations to determine if any additional areas should be

included in the plan. A site inspection will also be conducted to determine if all storm water
pollution prevention rleasures are accurately identified in the plan and that they are in place anil
working properly.This site inspection should also be conducted dwing routine inspwtions to
immediately alleviate any future problerns caused by stormwater runoff.

The results ofthe comprehensive site compliance evaluation will be documented in a report
signed by an arshorized company official and retained in Appendix C. The report will
zummarize the scope ofthe evaluation, personnel making the evaluation, date of evaluation"
major observations relating to the implementation of the storm water pollution prevention plan"
and actions taken in accordance to Section 3.0 above. The report wilt be retained as part of the
plan for at least three (3) years and will identifr any incidents of non-oornpliance, or a
certification that the facility is in compliance with the storm water pollution prevention plan and
state permit.

The description of potential pollutant sources and storm water control measures may need to be
revised based on the site inspection resuhs ofthe areas contaired in Sectftn 3.0. Ifnecessary,
the plan will be revised within two weeks after the date of the inspection These revisions will be

noted in Appendix E. Changes in the control measures will be scheduled for implementation on
site inatimely rnnner.
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Comprehensive Site Evaluation
Rockland Mine Site

Date:

Time:

Inspector:

Weather Conditions:
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Storm Water Pollution Prevention Plan
Revision Sheet

Rockland Mine Site

* Approvals- (1) Management (2) Professional Engineer

Approvals*

Date Rcv. # I 2 P4ge-r Comments
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ll eroject Title = Rocklandl

ll wnrrnsnED HYDRoGRAPH

ll- waterstred data for watershed # 1

$ Curve number = 80.0

ll nrea = 4.0 acres

ft Hydraulic length = zt00.00 feet

ll elevation change = 5.0 feet

ll Concentration time = 0.06 hours

ll unit hydrograph type = Forested

fl-Total Area = 4.o acres

ll- storm data

$ fotat precipitation = 2.5 inches

ll Stornr type = SCS Type 2 storm, 24 hour storm

ll feat Discharge = 1'83 cfs

ll oiscfrarge volume = 0.29 acre ft



ll time rainfall hydrograph time rainfall hvdrograph ll

|| fi".) (in.) (cfsl (hr.) (in.) (cfs) ll

ll o.oo 0.000 0.000 * 0.20 0.00s 0.000 ll

ll o.ao 0.005 0.000 * 0.5o 0.00s o.0o0 ll

ll o.ao 0.00s 0.000 * 1.00 0.00s 0.000 ll

fl r.zo 0.005 0.000 * 1.40 0.005 0-0m ll

ll r.oo 0.00G 0.000 * 1.80 0.006 o.ooo ll

I z.oo 0.006 0.o0o * 2.2o 0.006 0.000 ll

ff z.+o 0.006 0.000 * 2.60 0.006 o'ooo ll

ll z.so 0.006 0.000 * 3.00 0.006 0.000 ll

ll r.zo 0.007 0.000 * 3.40 0.007 o.ooo ll

I r.eo 0.007 o.fl)o * 3.8o 0.007 0-0oo ll

ff a.oo 0.007 0.000 * 4.2o 0.008 o.ooo ll

ll a.+o 0.008 0.0m * 4.60 0.008 0.000 ll

ll +.ao 0.008 0.000 * s.00 0.008 o.ooo ll

ll s.ro 0.008 o.om * s.4o 0.008 0-000 ll

ll s.oo 0.00s 0.000 * s.80 0.008 o.ooo ll

ll o.oo o.0o8 o.00o * 5.2o 0-010 0-000 ||

ll s.+o 0.010 0.000 * 6.60 0.010 o.ooo ll

$ s.ao 0.010 0.0fr) ' 7.0o 0.010 0-000



ll time rainfall hydrograph time

$ (trr.l {in.} {cfs} (hr.}

lf z.zo o.oto o.ooo * 7.4o

ll z.eo o.o1o o.ooo * 7.8o

ll a.oo o.olo o.ooo * 8.20

ll e.+o 0.013 CI.ooo * 8.60

ll a.go 0.014 o.ooo * 9.oo

|| s.zo 0.015 o.ooo * 9.40

ll s.oo 0.017 o.ooo * e.8o

ll ro.oo 0.018 o.ooo * 10.20

ll ro.+o 0.023 o.ooo * 10.60

ll ro.eo 0.031 o.oo7 * 11.00

ll u.zo 0.048 0.034 * tt.4a

$ n.eo a.zLz 0.31G * 11.80

fl rz.oo as77 t.sz7 * t2.2o

ll rz.ao 0.071 0.943 * 12.50

ff rz.ao 0.037 a.777 * 13.00

|| rr.zo o.oz7 o.G3o * 13.40

ff rg.eo 0.024 a.487 * 13.80

ff ra.oo 0.021 0.337 * r4.2o

rainfall hydrograph

(in.) (cfs) il

o.o1o o.ooo ll

o.o1o o.ooo ll

0.013 o.ooo ll

0.013 o.ooo ll

0.014 o.ooo ll

o.olo o.ooo ll

0.018 o.ooo ll

0.023 o.ooo ll

a.az7 o.oor ll

o.o3r o.ors ll

0.048 o.ose ll

as77 r.oez ll

0.071 r.zgs ll

o.os4 o.aas ll

0.037 o.zrs ll

a.ozt o.sso ll

a.azr o.+oo ll

0.0L5 0.265



time rainfall hydrograph

thr.) {in.) (c{s}

L4.40 0.015 0.272*

14.80 0.015 0.202 *

15.20 0.015 0.187 *

15.60 0.015 0.180 *

16.00 0.015 0.178 *

16.40 0.009 0,137 *

15.80 0.009 0.127 *

t7.20 0.009 0.119 *

L7.6A 0.009 0.113 *

18.00 0.0s 0.110 *

18.40 0.009 0.110 *

18.80 0.m9 0.110 i'

19.20 0.009 0.111*

19.@ 0.009 0.111*

20.00 0.009 0.112 *

20.40 0.005 0.ff11*

20.80 0.006 0.085 *

2t.2A 0.006 0.081*

rainfall hydrograph

(in.) (cfs) $

o.o1s 0.214 ll

0.01s 0.193 ll

o.ors 0.183 ll

o.ols 0.17e ll

o.ooe 0.152 ll

o.00s 0.132 ll

o.ooe 0.122 ll

o.oos 0.116 ll

o.ooe 0.111 ll

o.ooe 0.110 ll

o.ooe 0.110 ll

o.ooe 0.111 ll

o.oos 0.111 ll

o.o09 0.112 ll

0.006 o.oe8 Il

0.006 o.oss ll

0.006 0.083 ll

0.006 0.079

time

(hr.)

14.50

15.00

15.40

15.80

16.20

16.60

17.00

77.44

17.80

18.20

18.50

19.00

19.40

19.80

20.20

20.50

zL.OA

21.40



ll time rainfall hydrograph time rainfall hydrograph ll

ll ttt..t {in.} {cfs} (hr.} {in.} tcft} ll

ll zr.eo 0.006 0.078 * 21.80 0.000 0.077 ll

ff za.oo 0.006 0.076 * 22.20 0.006 o.ozo ll

ll zz.+a 0.006 0.076 * 22.60 0.006 0.076 ll

ll zz.ao 0.006 0.076 * 23.00 0.006 o.oze ll

fl zr.zo 0.006 0.076 * zs. a 0.006 o.ozo ll

ll ra.eo 0.006 0.076 * 13.80 0.006 o.ozz ll

ff z+.oo 0.006 0.077 * 24.20 0.000 o.o+a ll

ll z+.ao 0.000 0.032 * 24.60 0.m0 o.oze ||

ll z+.ao 0.000 0.020 * 2s.00 0.000 o.ors ll

fl zs.zo 0.000 0.011* 2s.4a 0.000 o.oor ll

ll zs.eo 0.000 0.00s * 2s.80 0.000 o.ooz ll

ff ze.oo o.mo 0.001* 26.20 0.000 o.0oo ll

ll zo.co o.ooo o.ooo *
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STORM - Version 5.21

GeneralChannel Design

I ritte Ephermal Channal I

Channel Type...............= Triangle

Channel Report

First Side Slope 3.000

Second Side Slope 3.0@

Flow depth (ft)............= O.27

Bed Slope 0.500

Manning"s n 0.032

Discharge 1.83

CFS........................= 1.83

Cross section area (sqft)..= O.Zz

Hydrualic radius...........= 0.13

fps........................= 8.36

Froude number..............= 4.118
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Demolition
Earthwork {6.84 ac)

Revegetation (6.84 ac)

0

70,693.4L

t3,703.92

s 6,118.81 7

s 8,439.73 10

Total Costs 5 108,239.58

tion 5 22,189.03

* Refer to the RM-110 reclamation map series and Figures LLA.2-L through fiA.2-E
for bond estimation.

Rockland Mine Bond Summary Sheet December2008



t
Means Unit Cost

Estlmated Costs

Item Quantity
Mob/Demob
Dozer

Excavator @ 25o/o of
TotalQuantity
Riprap

Total

Unit
4EA

32,705.60 BCY

8,175.40 BCY

500 LcY

Costs

S 3,308,40

$ 36,303.22

$ 11,365.20

$ 23,025.00

s 70,693.41

T

Crew Daily Output Hours Unit Material Labor Equlp Total O&PNumber Equipment

Mob/Demob Dozer (for 50

s4 35.50.0100 mi RT)

Mob/Demob Excavator

s4 36,50.0020 (for 50 mi RT)

B-34K

B34N

3 2.667 EA s 61.00 $ 110.00 $ rzr.oo $ 217.00

4 2 EA s 81.s0 $207,00 s288.50 $ 3ss.00

For each additional 5 miles

54 36.50,2500 distance (70 mi RT) Ljo/o IOYo

300 hp Dozer, Common

312315.45.5020 Earth,loo'Haul B-IOM 1650 O.OO7 BCY s 0'27 s 0.84 s 1'11 s 134

Excavatlng, Common

312316.42.0300 larth,3yd Bucket 8-1,2D 2O8O 0.008 BCY s 0.27 $ 1.12 s 1.39 s 1.66

Riprao machlne placed for

313713.10.0200 slop€ protectlno B-12G 62 0.258 tCY 26.5 s 9.20 $ 10.35 s 46.05 s 5500

Rockland Mine Earthwork Estimates December 2008



I
Seeded Area

Pocklng

6.84 acres

This cost is added to the excavating cost in the earthwork. No additional cost here.

Seed Mix for Rockland Mine

Gardner Saltbrush Atriplex qardneri 3 s 13.00 s 3e.00 s 266.76

Shadscale A, confertifolia 2 s 10,s0 $ 21.00 s 143.il
Fourwing Saltbrush A. canescens 2 s 5.00 $ ro.oo $ 58.40

Russian Wildrve Elymus junced 4 s 2.75 g 11.00 5 7s,24

Indian Ricegrass Oryzopsis hymenoides 3 5 9.00 s 27.00 s 184.68

Kochia Kochia prostrdta 0.5 s 5.00 $ 2.50 s 17.10

TOTALS 14.5 s 45.25 s 110.s0 $ 7ss.82

romulch 2008 Bare Costs

line Number Equipment Crew Daily Output Labor Unit

Total Incl

Materlal Labor Equlpment Total O&P

3292.79.0200

Synthetic Erosion Control,

Soil Sealent, Sprayed from

Truck B-81. 80 0.3 MSF $ 26.s0 $ ro.os $ 5.90 $ 43.4s s s2.oo

Estimated costs
Unit

5.84

king (added with earthwork) AC

J 6.84 AC

romulch 298 MsF

Total

$

5

5

755.82

12,948.10

TOTAL 13,703.92

Rockland Mine Revegetation Estlmates December 2008
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CHaNrurl Destex Cnoss-SEcrtoN

Norr:
FILTER MATERIAL CONSISTS OF I'' MINUS WASITED GRAVEL

RIPRAP MATERIAL CONSISTS OF ANGULAR ROCK MATERIAL OT 4-8 INCH

FREE EOARD EOUALS 8.4 INCHES

TOP WIDTH CAN SE REDUCED TO 5.0 FEET AND RETAIN ADEOUATE FREE BOARD
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BMP PSCIOO: SURFACE ROUGHENING

Other Names:
Deep Gouging, Pocking

Practice:
Requires track-hoe or similar machine to roughen the exposed surface area disturbed
during construction in a random and discontinuous fashion use the bucket of the machine.
Pockmarks created are up to three (3) feet in diameter and one and one-half (L %) feet
deep.

Benefits:
Pockmarks are designed to capture or trap precipitation and promote infiltration of water.
The gouging techniques serve to control erosion through water retention, thus enhancing
vegetation growth.

Limitations:
This technique should not be used on slopes greater than2 horizontal and I vertical.
Other methods are available for the stabilization of these tlpes of slopes.



BMP PSC2OO: SEEDING

Other Names:
N/A

Practice:
This BMP is a permanent form of erosion control of disturbed surfaces. Seed mixes can

be applied using one of the three listed methods;

1) Hand Broadcasting - This method requires carrying a seed bucket or seed

bag into the disturbed area. The seeder grabs a handful of seed and throws
in a circular motion releasing the seed simultaneously. Distribution
should be as even as possible.

2) Mechanical Broadcasting - This method requires the use of a Traux brand
or similar mechanical applicator. This rotary tlpe applicator is caried by
the seeder. The seeder hand cranks the device and walks back and forth
across the disturbed area spreading the seed as even as possible. Use
manufactures instructions for applying seed.

3) Hydroseeding - This method requires the use of a hydromulching
machine. Seed is mixed in a water solution in the tank of the
hydromulching machine in a pre-determined amount (i.e.4lbs/ac.). A
small amount of wood fiber mulch (500lbs/ac.) should be added to the
solution to aid in identifyng the area sprayed. Spray the solution over the

entire disturbed area and apply as evenly as possible.

Benefits:
An even distribution of seed mix will allow a consistent vegetative growth to control
erosion. Mechanical and hydroseeding provides a more consistent coverage.

Limitations:
Vegetative erosion control could take some time to establish. Temporary erosion control
practices must be left in place during establishment.



BMP PSC3OO:

Other Names:
N/A

Hydromulching

Practice:
Hydraulic mulches can be made of recycled newsprint, magazines, wood or other wood"/

paper waste sources. This tlpe of mulch is to be mixed in a hydraulic application

machine(hydromulcher) and applied as a liquid slurry that contains the recommended

rates hydromulch for the site. It can be specified with or without a tackifier. Apply at

rate of 1.5 to 2 tons per acre.

Benefits:
An even distribution of hydromulch retains soil moisture and keeps seed from blowing

away. Hydromulch applications also reduce interrill erosion the occurs from raindrop

impacts.

Limitations:
May be too expensive for small or very remote sites; must dry for at least 24 hours before

rainfall.



NOTES: I
INSTALL SIL-T FENCE ALONG CONTOURS WHEN EVER POSSIBLE

WRAP ENDS SLIGHTLY UP-SLOPE TO PREVENT SEDIMENT
FLOWING AROUND ENDS

PERFORM MAINTENANCE MONTHLY AND IMMEDIATELY AFTER STORMS

GEOTEXTILE FABRIC SILT FENCE

WOODEN STAKE

BACKFILL WITH NATIVE MATERIAL
AND COMPACT OR FILL WITH APPROX. I/2'

GRAVEL

Frow 
>

BURY GEOTEXTILE FABRIC
IN TRENCH

IO' MAX SPACING WITH WIRE MESH BACK STJPPOR]

Rockland Mine
SILT FENCE DETAIL
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NOTES:
INSURE TIGHTLY ABUTED ENDS TO ELIMINATE LEAKAGE

KEY BALES INTO GROUND TO PREVENT FLOW UNDER BALES

COMPACT EARTH MATERIAL AROUND BASE OF BALES
USE TWO STAKES PER BALE TO SECURE IN PLACE

BALE

BINDINGS

Rockland Mine
STRAW BALES
Swppp BMP's

TYPICAL DRA}TING
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H =I/2 X BASE

CAD FIIE MWDISK': O2O2

NOTES:
HEIGHT EOUALS I/2
BERM IS SLIGHTLY
USF FOR SEDIMENT

WIDTH OF BASE
COMPACTED FOR STABILITY
CONTAINMENT

Rockland Mine
BL'RM

SWPPP BMP'S
TYPICAL DRAWING


